REVIEWS
from 1998 through to 2014, providing at least 16 years of foodborne disease data as of the date of this review (1) .
On the entry page of FOOD, the dashboard view provides search option tabs on the left of the page with the remainder of the page displaying a large interactive map, a chart of outbreaks by year, and a chart of outbreaks by month, as well as some brief statistics and other links. The search option tabs are also very useful. These tabs are for Year, State, Location of Preparation, Food/Ingredient, and Etiology or causative agent of illness. Fields can be selected within these search options, and the interactive map, charts and quick stats are automatically updated in real time without delay as search option criteria are selected, added, or removed. These rapidly generated graphics provide a quick and easy way to understand the quantitative data of any outbreak, which can then be readily communicated to students. In the same way, students searching for information on a foodborne outbreak can just as rapidly find the information they are looking for.
The raw data from any searchable outbreak can be very easily downloaded as an Excel data file. The link for this embedded tool is clearly displayed with the recognizable Excel icon. This data file contains columns with information on the year, month, state, genus, species, serotype or genotype, etiology status, location of preparation, illnesses, hospitalizations, deaths, food vehicle, and contaminated ingredient. While some of these data columns mirror the search option tabs, the additional data columns of Serotype or Genotype, Illnesses, Hospitalizations, and Deaths provide a more comprehensive assessment of the outbreak. In addition, access to this raw data allows users to generate their own tables, graphs, charts and figures. This is a very helpful teaching tool when generating figures for a lecture but even more so for undergraduate students in introductory microbiology courses who are learning how to access public data, use spreadsheets, generate charts, interpret results, and conduct their own analyses.
One of the limitations of the FOOD tool is that users are only able to download raw data as Excel files. There are no direct options to download other file formats such as .csv or .txt, but these file formats can be easily generated from the Excel file. Unfortunately, an image of the large interactive map cannot be downloaded for repurposing. There are related minor concerns that are similar, including limited image resolution, the need to create your own state labels, and the inability to change color schemes. Most importantly, the FOOD database only provides data up to 2014. With the regular occurrence of foodborne outbreaks, it is expected that this database will be continually updated.
Information on more recent foodborne outbreaks can be found on the Outbreaks webpage of the CDC's website (www.cdc.gov/outbreaks/index.html). Conveniently, a link to this webpage is prominently provided on the CDC's homepage. This link navigates to an informational webpage with a list of current and ongoing "US-based outbreaks." Each of the listed outbreaks is then hyperlinked to more detailed informational pages. The "US-based Outbreaks" homepage provides a direct link to the "Multistate Foodborne Outbreaks" webpage, discussed below. Other helpful links provided on the "US-based Outbreaks" homepage but not discussed in this review include "Morbidity and Mortality Weekly Reports" and a widget on "Food Safety Recalls" from www.foodsafety.org.
The "Multistate Foodborne Outbreaks" webpage (www.cdc.gov/foodsafety/outbreaks/multistate-outbreaks/ outbreaks-list.html) displays information on the most recent 10 years of outbreaks including the two most recent years, which were not included in the FOOD tool. The information is presented in user-friendly lists and tabs. There are two sets of lists and tabs: the first set organizes all of the outbreaks by year, while the second set organizes all of the outbreaks by commonly implicated pathogens, such as Escherichia coli, Salmonella, and Listeria. These lists and tabs make it extremely easy to find information on an outbreak. For example, by clicking on 2015 and then Chipotle Mexican Grill, users are linked directly to a complete informational webpage on the outbreak. Key statistics on the cases, states involved, hospitalizations, and deaths are quickly gleaned from the 'At a Glance' box. As well, a clickable map on case counts and a clickable epidemiological curve provide additional details in an easy-to-understand visual format. Detailed text communicating the 'highlights' of the outbreak and an 'outbreak summary' provide complementary information. Mid-page clickable tabs with dates provide a timeline of the events that unfolded as the outbreak occurred. Multiple additional links to general information are also provided. This Multistate Foodborne Outbreaks resource can facilitate instruction on foodborne outbreaks while complementing content on transmission and pathogenesis. Faculty, instructors, and students can consult these resources to discuss outbreaks in real time using applied lecture content coupled with accurate information. Volume 17, Number 3 I teach at a small liberal arts college, where there is one microbiology course and I have a single chance to "hook" students with the endless wonders of "Matters Microbial." Therefore, I am always on the lookout for scientifically accurate, up-to-date, and fascinating microbial stories to share with my students. Over the past few years, I have come to rely on microbial tales written by the prolific science writer Ed Yong. Not only is he an engaging and skilled prose stylist but an exemplar for accuracy and fairness as a science writer.
A few years ago, I came up with an idea for a "logo" for my microbiology course (Fig. 1) , trying to emphasize to my students that we human beings are "anthology organisms" composed not only of human cells, but microbial cells as well. Thus we microbiologists are really "microbe-biologists," as the logo illustrates (with great art by Kaitlin Reiss). Ed Yong's book promotes this concept as a central theme throughout, written in a style that is at once elegant and engaging, with sly humor to leaven the scientific exposition.
One of the challenges that I face in the classroom is the sheer amount of fascinating and new microbiological research to be presented: "drinking from the firehose" comes to mind as metaphor. I was delighted to see how well Yong was able to explore various areas of microbial science using both historical information and research published in the last year. In addition, there were wonderful "thumbnail sketches" of microbiologists and their work. This is extremely important as part of explaining science as a profession to non-scientists. The craftsmanship and clarity that are characteristic of Yong's many science essays were manifest throughout this book. Professor, postdoctoral fellow, graduate student, undergraduate, or (perhaps especially) everyday people will all come away from this book with a new microbiocentric perspective.
Starting with a trip to obtain microbes on zoo animals, Yong takes us from pangolins to placozoans to people to quotations by Orson Welles in a few engaging paragraphs. This sets the hook in the attention of the reader effectively, as well as the tone for the book: microbes are everywhere and have impacts and influences we might not suspect.
Several of the particular themes in Yong's book pleased me. There was a fine discussion of the "germphobia" rampant in our society and media. At the same time, the author was very cautious about overstating positive roles microbes may play, even going so far as to refer to Jonathan Eisen's list of "Overselling the Microbiome" awards. There was a consistent thematic drumbeat of the "context" of associations between microbe and macrobe, including humans and our microbiome. Yong was able to adroitly discuss microbiological controversies (such as the "missing microbes" or "hologenome" debates) in a clearheaded and fair fashion.
One of the hallmarks of each chapter of this book is how a common theme is successively explored in different organisms, reinforcing the overall ubiquity and influence of microbial associations throughout the biosphere. In one chapter, the reader is taken from squid to choanoflagellates to Hydroides to flatworms to hyenas to humans: for each example, the role that microbes play in health and development are clearly and entertainingly explored. In another chapter, Yong gives us a tour from coral reefs to fecal pellets to animal behavior in a seamless and thematically linked fashion. Some insects expand and eliminate their microbial partners during different stages of development. Yong adroitly explains how beewolves secrete antibiotic Streptomyces to keep their larvae safe from disease. I know a fair number of fascinating microbial stories, but I learned a great deal more from this book.
In particular, I would praise Ed Yong for his treatment of the relationship between humans and their microbiome. The author carefully explains possible links between some human diseases and characteristics and the microbiome, while at the same time making clear experimental limitations and the dangers of overgeneralization. This is critical, particularly for non-scientists and students.
Structurally, the book was well crafted. The chapters were thematically consistent in a manner that clarified rather than confused. I very much appreciated the notes for each chapter enabling me to easily chase down a fascinating story to its originating journal article. The reference list is solid and well worth following up.
The title of this book has layers that a reader can carry away and ponder; it is most commonly associated with Walt Whitman's "Song of Myself " and includes Do I contradict myself? Very well, then I contradict myself, (I am large, I contain multitudes.) (1) The title illustrates a wonderful and overarching "take home" lesson from this indispensible book: microbes are everywhere diverse, everywhere influencing biology, and 
